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LTv»* £ t tt4 IS*^ 1 IBE^^Mo 

iitrfe£r B B B j« ^*^*S B B B £j&its-£& <fc 9 KflHftSftfc-'J-^JMfcSf h w 

Mfe^ B B B fieM^i B L§?^p^tTees?n7tig^b>'^xA$:$ iimtyxr 

B i t jEmK^g-ra x^izL/z^t *#ft t -r* 1 

[it** 5] 

ttiaXM*tt&* f ^ Wflftt^*^ (CCD) *^5J3J:TOi^WhyXfAHi 
4»^t> 4) i t *#ft i: -f & 1 12®<0^fio 

m 5 fam^fio 

[ jjl^ ^ j 

MKXlftaR^ C u K «^f>^^»X|^com#.^=Srl6^$*& i (>^-C*i»-i:*#mt-r 
«TfEX»iS*«, 2 0 0 5^a^J^T<^«^»Sr*-*-*Xjfte-ASr|&^S**<><o-C* 

1 0] 

®tfs*?-y kWmi-zm&Z&1&1&K%^2* bKffix.X\,>ZZ.t £*l#ft 

im^m 1 1] 

*a*H& AftftftlfeK js^T&lll&il hohtjKM *fr 9 #*fc-e£ o r , 
^0^ B B B ^^^T^ B s B ^Ml"MUX^if-A$-^|t-rsX^I2: ; 

iUie^ B B B ^ h<F>mv\rv?-y *&&-t z> im t ; 

tiria ia«f * - y k Tinrffi*Sifi» s * <?■ <7>a^i4n o v> -c jbbu-*- & i*§ fc ; 
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hwsi 2ti&<b <7>x-$> z^k ^<wm t m^a 1 1 ia®<^^-&o 

[m%.1M. 1 5 ] 

[mxm 1 6] 

#m t £ if* M l 5 IE« (Dig p% s o ^ x mm £fr n nm 0 

i7] 
1 8] 

t ^i|fmi:-r^W*a 1 7ie*<7)^ B B H ^K^ov>TSSiJ«rlT^^o 
[St** 1 9] 

MKflMt-T TtfB^ B B B tlBi:lltfBX|&e-A fcfflttttmafifcfcU MIS 

j£ft»*»-*v>r, jg B B B ^j»^^;«$^:^«*!)ox^i*$ e>fc-£A,-ev>s£fc 

mu&&mmK&\,>x&&®Kz&&2#zj:m*zb^'&A'X'^2>z. k*m&k-r&m 
[m*M2 3] 

mm&%)WtzA,tf < sisa-c** ^s^^^j^-r &x*m* ? h \-^a,x^ z>z.t*m 

[ItS2 4] 

1 1 tm<7>*m<> 
im*m2 5] 

*<0&m &$L&$k$iK ^ T^ B B B ^)M S55IJ 9 2f i£T*& o T , 

«nBttA*fisgia»*Mft**lii*iKEiis**x^fc ; 

tiller A J& ft 5e k is 1 1 * ml f E*S B B B « K <75 #3: £ BlKi- 4 X*I t ; 
MISIS B B B ^K<7)^S$:fami-&X^t ; 
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it * 

flsrse n * ® * x & if - a -cjsw-r a xe t ; 

lirSBBW'* $ — y\z. g-*v> -cftjfa*S B B B M * ^ w o ^ x afljf * x« t ; 

«ria*ift*R*<, *s B B B fm*> *&fk*sxzm&<Dm&&*h*im->hmK 

[1*«2 7] 

fcs^s <b«rc**£fc 2 5ia«o^o 

[ft*«2 8] 

t £#® t r* St** 2 5 iem<o^fto 

[fj|5£jj| 2 9] 

mttfe&*8-?ft =bft* £#$fc£:i-£if#*2 Sfc^^&o 

[ItS3 0] 

[li5fc3C3 1] 

[f&93*>i£ffl*i&9n 

[0 0 0 1 ] 

^B&^^IS B B B ^^BH t> i n-s i t u (-£?>l§) ^fifc^^Kisit 

[0 0 0 2] 

[^*^»] 

Tli "X-ray Di ffract i o n " > B. E. Warren^ Dover ( 
1 9 9 0 ) XliC antor and Sell i mm el, "Techniques fo 
r the Study of Biological Structure and Fun 
c t i o n" , W. H. Freeman (1 9 8 0) ttltii^tli. -KK 

mviT- ^*»v»T'C-ofl-7-wH4fe5£*a* < w***«-*o x»i§nff^s. ^ n 

[0 0 0 3 ] 

3&kfc*«fc> fr^*£ B B B <tte^&*fc*t l;m;Lfc</> 0 *S B B B J&gK^#2 (*£ B B B 

»J^^ -f*v§3iJ£> >£ B B B 'fkS*i*'<£5H 1 ?>i&J^ SSfcfKtftffl-*,, £*ifc<*>*SJi<l: 
tifr^fcfc SE-fk t , LffL KtT«S^ <t >9 £Jfc«J fc£ L *t it h ta o fc 0 

[0 0 0 4 ] 
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<^+4frfcjfiaffcXiR*lEl*T3** fc^^fiElifc^o £ *t<bO*£ B B Bli, XiRfciSKKllI 
tsjti:, ^ B a H ^^#?r#iS'ft-rs^ie)(7)#^:<7) : g : ^^3^'/^tL^ 0 ^^* s ^>> *£ B B B 

[0 0 0 5 ] 

-fk$*i& 0 L^U Sliftr4*«fe, *S B B B <^^X£<fccmipati\ X&Oftffitt&lQl0T£:liA 
nfflBUMflifclifc^o W^fcx.*-**, J: 19 v>£Ali % J: MS ^*£ B B H i JtiKLT^ £ 

o 

[0 0 0 6] 

t#^£&^/h*£B B B^&&i#^#&&o ci<^ct ^ *t»/hiisjitt4aiJwojea<k*fi i *^ 

f^O-e, dtifc^'ft L XM#t*3 «t O't'- * Ifcjfc fc» L*i£ B B B £#;£> «£ ? ic-r* d 
[0 0 0 7] 

0 iOf'J^-- h&*£ B B B l*, ^-cil#> A¥KJ:i)^«fK, Witefi*»H3 J: OMfc 
[0 0 0 8] 

[3&^/6*^l& Li 9 t "^"<i> ISM] 
tot, jg B B H ^<^^^*5V^T, m&&)*&&<kfkft<?>&&L#)%JL&Z VM&lWDtltfXD 

[0 0 0 9] 

[iSUS*fl&&-t-*fctf>*>^|g:] 
*$&9JldU i n-s i t uT*>*NI, -e<o^ H B B ^b-MT^ B B H <7)^SiJi3«tO f # 

a B a^nSI^3lt^^#-r*^i:^<. jg B B B £-£<7) i n-s i t uJftftlR**^^*) fti 

1"£t&<> g B a B f ^ft^Mti^Cffflt* i t^ti 4, m&ifi&gk (po t e n 
tial crystal) *%V> i n - s i t \ifottmfr%W\&+'&'£ifi*^frt> 
, i|g B B B ^gfflM^i3^Tij£ B B B ^*#^ia^tl®^ov^T^llI^3Ei-*Cl ttfX~£2> 0 
> H 4 * & JMk&ft T -Cjffift £ * *Sb b b £ ^fell ^T-iS^^-f s:H<t^o 

z<n-%mtt&mit-rzz. fto-c, ^ifcois B a B ^#$r#/hoSffl-e^ 

tiiH'tSi. IK, £Ol£mi3 ctraffifi, feSo^'fX43J:O f miofta'fk»^jP 
x.t, ^ B B B <7)X^lal«f<DM«-*ifi'fk-r^^^^^^ffli-^-i:^-e^*o 
[0 0 10] 
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g(:oi/>T 53-#rrt*fr =b *l& o Z <T> Wfc liiB b b b L £ t & <7) "C & & 0 

[0011] 

fi{i?P5E^lffttl!»*1»/hiteS^f)IZS0*r4^^«ffl1"*i tA«"C§, 

s&w & *s j: it k .* *§ & *i * »*ia*f ^ * - > B B a <7> m *f <o w * ftm-r & 

[0 0 12] 
[0 0 13] 

^ISKo^te^^trigati, ® -><*>JI J: *£ B B B 
[0014] 

fH 0 #|;Ltf> #^HS^{i'5r^ i ^ /\>*f>y KD?y (hanging drop) 
, v";fr/7Kn-?y (sitting d r o p ) > v>f ^ us*y ■f- (m i c r o b 

a t c h) , mm. r;v*SilMfc*^fcttJB H**> cl <7>:£&{iM,K £ 
Kj-fb-TS iH'fi, :x--tf- ic J; &X^*^M-Jfllx.o-o^m<^ISB%^f*<7)^m^i^ 

[0 0 15] 

^o-e*^o wibit^^i <7)m3$£v : m2<Dm*G-r2>&Bmf&g: 

-r& «t ■? ttTfe *9 > x^tb^Ji^B^^feia^+^-c^L^jgpi^^iHi^f^^ 
fcxi(a^#^*^ai-r* j: iffif&ztix^Zo &t l < »±, z<^mmtm.K, 

-^fA, *fl x. If m m fflt -> * r A * B B B fi£ ft 5e Slf L T K ifii" a i fc *«$f * 
[0 0 16] 

Mfc* i n-s i t ui|SB s a ^g^l*^^a^B B B <7)SS!j^^^$tLao &ik$.&%.U 
fc*ttS*L* 0 »SL<{is ig B B B ^^i B Lfl^i3»ta?f^^B B a ^^/'-e:fi^ov>-c% 

^^OX^^C1^^^6lJlS B B B^MLiESi^[pJ^'btLa«t ? icf^o ou^T-> X»5fe**£ 
B B B LRWt ?tiJo - coi^nSE W^ B B B ^ B*f /< * - > nt&EW X *H£tiJf£ 
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[0017] 

[0 0 18] 

£<> *§ B B B Xf4<£*§i: S*L4*£ B B B ^[S^K£$&:^l^tFffi^&£ fc*«T|6 0 ftoT, 
jgAtt&ifc* i n-s i t u Tjlfll U ISAi&JfcftsW totitzSfrZmfcTZ d t 
&o «A'fl:«** f -tolSA'fk8lli»^?>Sa«*L*^»^ ^co^Bl^Mtift^^SSiJ^ 
a> HKi£ B B B ££Trs^ &KWV ! MmK®-rz>Z. t7i ? -C^?»o £c^j£ B B B rt«<4£-&[I] 

^ aain^-j-iit^-c^io mm, #^co^ B B B <k^v8[Srie B a B ^w<7)^ie)^^^oas^ 
w^asii-r*^*^ stays* -eff -5 £ tTy-c^&o 

[0019] 

**ttaEi"4i fc V)^ B B B (otafToM*^'fbTi.<^^®ffl-r^^fc^-r^So *3&iE 

<^i£ 4 jLtefnj n £ v> T it , £ <D £ HI A ?>SfeSiM @ iff ® <a it$£X 14 *>35l2r 
[0 0 2 0] 

ga 0 «;t»*N *&w<DX&&£v s mnit/bz^fr?'X\tu*ifr?'<oi£M,, xitmrnzx. 

*V**-K, D N A , RNA, tffcMfcUK fijOOE^^ft £W 4 CI £ T^Tr 

^ 2> o 

[0 0 2 1 ] 

v»*Jt-C«:Jft»J 4 ISAtti&ifc* K *S W * Ofl^ £ *» 5 * & - t K J: 

•jfr 3 i H { "Ci4e *fm*#*^*jmi-fe*. J: «9igA'ffci$?fcj6»&;Jc 

^tinit^i, i <^ * # li ite A riE SA*!!* T i- 4 4 -c*t «p * n 4 o 
[0 0 2 2] 

-flit lt, a>^>^K07 yftiifc^t^MtittU^Mil^fiKIt&it^-e 
££(McPherson, 1982, Preparation and Analys 
is of Protein Crystals, JohnWiley, — * — 3-^ ; 
McPherson, 1990, Eur. J. Biochem. 189:1-23 
. ) o -co^H^^T, iO f ISA<k?S** , ?&HI§»l*I^TSpWH** «t o ft* 

o C(^^f|iilS B B B ^^D?*4<7)n^^i!iJt^tt^J^^i-4it^^*il2 
®Ltt£^m%#>*ffix-tz*>W$>&o -gq*£ MliK J4 ±iEM J&0± B5 it 3 *l 
tzifyKii <OT i: L T 3 *l* 0 £ <^tt lh ? ti£#f? I4IS B B B ^fiKfi-r ijt 
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ri 

t 

[0 0 2 3] 

^m-T% fcMUttOJlJfffcilgiSI, XJi£fc^&#&i£ B B B £^1-£^=Hi, X«@«f^ 
S*-^-*-**-^** *fr5fcEI«T'"«*- >#*fcffi$ *L4^«b btL»5:v^ 0 n-s i 

s £ »t * ti mm t *> i t a«-e § & <> m^f ^ * - > x ®$t /* * - > litM^mr 

[0 0 2 4 ] 

^->*^/J^^ B %X<i^ B B a O#^^^i^-rstOi:'5r«»o 
[0 0 2 5] 

@lli*Hi«OlWJia^> jg B B H Ko^T<7>SSiJ<7>*:*!><D^S 1 0 0<D^5t6Uffi!l®ll 

iwili o o »i^*fl<}H5gg^i o 2 (fa^coffimji, -SB12J*lt^ 
S 1 1 6 kZm-T&o :«Xl->^fAli 1. 5 A~ 5 ASr»«L#4 iOT^JiH 5 
[0 0 2 6] 

di-C^ffl^tLS^a^l 0 2 1 0 8*'*iEU#4 'b^t'^tL^P^^&^S-C* 

, i^jgSSttfeS 1 0 8 <Dtzfr<D i n-s i tu^IgSWfttS^fiJo 
t£f£±. 13 1 K^LrtiSEiSfl 1 0 2liA>^>^Fn7/l 2 8 45 X XfZ/ y -f 4 y^W 

tf. No. 5, 096, 6 7 6, McPherson; No. 5, 130, 

105, Carter^, KH?f £ *LTV> & & <D Soffit" £ £ <!: & ( £ *l£ o:fci& 

< t ^tbx^^i on not, $Lttmv>±.mxitm2 <dm i 1 2 t 
<ti, iofeiasi 0 21*, ja;ffljfi:tfeofc«>oit*iS*i 0 6*«#-r* J: danftstufc 

#ffeO*?B*&-l 2 2^^i-^>o ^V¥>^Kn7/iSl 2 8fc#^T\ jes<kai#*>/h 
il 04 ttssr? V * 7 s ($f 4 L < (i^20ffi 1 1 2 

1 2 2 <7>±ffifcj£3fc. LTS^tl&o d*i J: *) , /hjjH 1 0 4 <t>cafl 
jft]#£C, *fffi*«R*&?ttx Sg B B B l 0 8 36«»BfcS*L* 0 
[0 0 2 7] 

•>-;f^ ^^KDyyill 3 0 K*3^T> <SJMfc»»«)/h«i 1 3 2 itU^U 7 & 1 2 6 

*«Htt"S*L, 0 8J&«^j£3*l*o 

[0 0 2 8] 

XffitiKl 1 4ttgj&Sl 0 2<Dmi<V'fc 1 1 OWiS-fiSKEIl-rii L<> X*SM£ 

ws&i i 6»isga&i Q2<r>m2<om\ 1 2©ifi#^Ett-r*it*««fi tv^ 0 =gt< n 

, X&ffil 1 4 j3«fctfXii&|fcW2£l 1 6 0ttfi£9J»9#x_> X^tbUl 16^1»S 
1 1 0Wia#fcBBfiU XW 1 1 4 £312 <7)B 1 1 2<7)i5#^BefiLT'b J:^ 0 
[0 0 2 9] 

xmU 1 1 4li, i (Cu) 9-' fy h - ^4 ?v - «HjftlXlRifC*oT, < t <> 5 
x 1 0 8 3fr?-/s/mm 2 «0X^^^I&^?-€:^> ^^t>44iH^i tv^ 0 Z<DX®. 
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3Ui, ^1 0 8* J »fi<k*Stl*|-C^ i n - s i t uJfcft3S#rtfcttffi3itT^*MfcJ3 
V>T, fifil 0 8^e><^lB|«f/ , «^->*?B»-t*fc*l-j2*S4'b^"C2b*o 
[0 0 3 0] 

ff4 Li/^Wl^^t, X^tf-Al2 0li5Eia?fl0 2t:Mb, ±*Hlft»t, *>o, 
MfcW»tTlfcttS*L* 0 XMl 1 4*^«tWS*L&X»tT-A 1 2 OfiC aK«i^ 
ib£&mfeftT&* t^o i^XSe-i 1 2 0 {ift#co^^<7)t^T-$>oT 

<b«fcv*#, 5A~^2. 0 A«>tEHo*tfi<a $ Lv^ 0 gt, X^-Al 

2 0 tt, EPS L< toMkWKm&i&*>*hti>* ^tuij: *>£Sl 0 OfrbELM 

Htkfcfc Xlfcfcf-* 1 2 0 £BJ&-*-S£*^ Ittitf)? Jtf/Xtis U 1 

1 8 frsmrfc £tf>3 y > -9- 1 1 8 »inil#C?> ! b?>T, +*fcP3J&<&2?Lj& 1 Sfi! 

fe, XHtf-A 1 2 0 it, RWt3*LT^**S* 1 0 8tf>-*W XiP|-*>4V*li**lJ: "9 
/h 3 v> £ i *«# i L v> . «W <*> X jRflt it* U 5eO fc * K 3 *l& & fi<?>« *> ± § & *> O T 
0 . 5 mmi >9 W^tO^i)-, ^fc H-t61ilCti(5i3? 10 0 L 

2 0 0 5 ^d^T**^, Xlftlf-A 1 2 0lii/St'fX^2 0 0 5 * a ^TT&-?> 

[0 0 3 1 ] 

lfflt Lt, XiBljRl 1 4 t IT, BEDE MICRO-FOCUS (XliMI CRO 
SOURCE) X-RAY GENERATOR (BEDE SCIENTIFIC I 
NSTRUMENTS LIMITEDliU) * s fflv>t,tl5 0 BEDEXliREFLEX 

v^XHM 1 1 4 t Lt, ^@4El^feX^^® (R I G AKU I NTERNAT I 
ONAL CORPttS?) ^fflV^iH 5 fl4 0 
[0 0 3 2 ] 

*«>flL tt«)fi3X h<0^g#U£ LT> v>f *n - 7*-*XX»S, WliifKE VEX 
XttFEINFOCUSttfiOtCi:, X-RAY OPTICAL SYSTEMS 
<0^f*iifXliO SMI CttXttR I G A K Utt»^#l^il tffi C o n f 
o c a 1 Ma xF 1 u x V >X -r A &mfr&to-£tz i><D £^ffl-T& i £ ti s X 1= 

o ±IBC onfocal MaxFlux tt £ O 1 *****^^* k<DT 

£ fcT£ & 0 
[0 0 3 3] 

It#fl)«aT, <t »)£<<*>:3te3K ($@4EIM) ^-7*-*XX^f 

^ffflt^it^-Cl^o CL<7)5~ - 7* - fsT, X$!1H4 2 0 0 7^hT, BEDEtit 
U2 5 7'; hv-f ?u - y* - * *c7)<b co<D 8 ^<7)3fc^<^^:l' V>7.j# y h i t 

ri*T*£& 0 M^Hfe^^Jfc LT, tf-AW-f Xl4i&5 0 5 ^n^TUit L<, 
If- H4ES* l *b4 0 5 ? n^T&&CLfca ? #f£ L^o MfcflKaWfc LT, -9" 

[0 0 3 4 ] 

Xltx^e-^ i 2 o^ftxiStoftifafc&fc^J:^ fcftafcfc;* 1 ** < , ftoT, iMBffi 

ffc£>*§-g\ Xj»lf-A 1 2 omifl 0 2<^)JlE®X«i^l KM 1 10, M^^jg^l 2 
0 6 £jgirf & Ciil 0 0£-fcy FT-yyt^it^l L</> 0 
Xjj&fcf-A 1 2 Ofiov^T, ^Oilg&KJS^Tte^jlSJI 1 0 8K«fc «9 E«f ? ft&o ClcD 
tfc*«<a*£\ Ml 0 8^?>OEI«f Xj»l 2 4li5e&f£l 0 2 £>±®Xtt^ 2 1 1 
2 £jg$L, MUiT^^-y^SriSiftL, *gfHjKfcfr#£ *l& £ t % < XUWl 1 6 
K^IJil-r&o iOXj&tf-Aii i. 5mml¥£ T*<7)**D ^>fc<fc OVXIi 5 m 

[0 0 3 5 ] 
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ssyifyy KD 'y^fi 1 2 8 5c£§? 1 0 2<?>±WXltm2<7)W 1 1 2 Jiil^ 

ssa&i o 2 i-#-r& x»e-A<oBBiRi i^^xit #h«iiish4v» 0 clo-7W 

^ n /< y f- o«| H X jRM&tb »ti 5e an 1 0 2<75»2<t>dS1 1 2<7)&#, Xfiiei&SS 
l 0 2<*>±fcBBS$*u x&tf- a fi*^ U jeiSSI l 0 2o*lwBl 

i o&#, T#fr*>iEfi^T:frKBessftfcxi§Mfcffi3£i hiu ^ms^&o 

[0 0 3 6] 

igKStl&o d<D2^7C^ai^»i¥ffi«rSiit«lfflt $ft*jg H H H ^t>tg$f$:KfcXiSlKtt 
iOttHJgliRi t S ft i EI *r <* O'ajt <ria« -^TctfctB 

[0 0 3 7] 

ftoT, CCD*^7li,Sft, XilIt:^Lfffl?tLTV^CCD^ff 
"C'J&^i: S ftT^S-^? n-ffctf -^-Xt- — — (demagnification g 1 a 
s s taper) *#9Sfc L*v». It, BlrolMlRff, ->©»HMR 

[0 0 3 8 ] 

<D«JK*#-r*#5?* s **K Wxtf, FUJ IFILM MEDICAL SYSTEMS 
U. S. A. , INC (OT&WfBAS 2 5 0 0 NDT) |?^tM«:fflv^iH s 

[0 0 3 9 ] 

L*hU jfftLv^iLt, X^tH^l 1 6 fcmaflmWtt'fr*^ (CCD) 

attiu$ma j ##Kffl3*-c**o d<o«t -5 ^c CD^miyfi, m^^iH 

iK&^IIIfe^^ft^K^Sft&CLtW f L<> IrtUZX <0tftm%Z<DAZ>7^- 

4Tf»Sftt?S4 =t ? Kt4. i<75CCD^aiffJi. ^Wt-A-tt«?:#Uli# 
? £fc4L-KSB$?3ftfc*3fe;** 4 ico^pfe^ - >{i 1 

, d<OC C DtfcmSli*h&*'b*& 8 0 mmWtfUEi? ft&o 
[0 0 4 0] 

}f 4 L^WJi: LT, e-A* h 7^1 2 6)5 S ^1 0 2 i: X^mt^l 1 6 t(DmK.fSt 
*t<bftTV>T, #&:<7>im$T Xj&kf-A&BjLjLL. ^mH^Sf^ £ ft&v> «fc ? Lfc <9 , 

^mftmnww^cft^j: ^ tun lt^& 0 £«>&tH£ (xiie-A^h-^) 

His It* Xj&if-A l 2 0<DXtfy ht'fXli, M##J4 0~50^n^t, ^tk<7? 
iSltT^S 1 0 o ^ifciE-r&i t L^o 

[0 0 4 1 ] 

HI2fi, 1**600 K«=b*®#tti'*xA<^ffi£^n1H:^LT;fc *K 

5eiSSUii&'E-t> -SliMT>? ftT^i. X^lf-Al 2 0 OJfc3&fc&,&<7>*9->f X (El 
1) O^*, XHtr- A^S l 0 8 (01) fcttIE«fcfrfr* >9> *SS** 
X#£fcf- A£IEiigK[51#T $ «£ HL£*tfttf£<b£^o ^^rz/Kn >y T^Jifc 1 2 
8 (Ull) tefc^T, #)2 ^ LOlSs^k/h^^iSS^ 1 - 2 mmO^>^>^ Ko y 7£ 
rtffc-f&o ±.m<n£ i H, XiStr-Alijffi U< »i 2 0 0 5^n>ttT^IM'fX*t 
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/h«S 2 1 2 £#i£?g#> 1 2 2 0+'L»*ii*+<k«l 2 1 4 Kf&o TSSgS -tr ? h T 

tt2o s^^hawfMBrt* -£rt s *&o -e<7)±> ^ < B B B £&c& 
i±, «a*»ux«e-Attt#§*4jt*, i$A«>iEit*&ii**i£u umr&o 

[0 0 4 2] 

»4 tv^i: LX, XUvXfA 1 1 4 * J: 0? 1 16 (0 1) Jii^B^kv'^-r A 2 0 

2 fc*£#£*t& 0 doHfc-ffcf *t-a 2 0 2 It ff&tt&Ao*:«>«)£Afti&ftl 0 4 ( 

mi) ^>fflj**jfeiE*^rtiBK. u -ettm: 19 £*oit£ifti£ B B B £ifcsij u -e^>fi:iB*«ift© 

XHe-A 1 2 0 fc<*>ft^<&rt:«>3E«**l* (111) o iOB«ft^fA 2 0 2 ©ttffl 

ii«^k/h»l^xift^o*3t**^**io <b , ttJMIs^KIJiitttflSJttia*^* 
a 2 0 2 ii^ B e H <k»*x||e-^tig5fe^-^^^)ii^^^^w*pr^ ")^>?^ Zti 

^<od#t% «;U*fc^;r<RfcJ:tm<ae:fc0^ttx«if-Afc 

[0 0 4 33 

*g B B B t x n tr- a t z s * & m tw . jg jass* w*isa«>#<E* <t tf/x <± 

**!J*c®ttl'fk->^"rA 2 0 2 CJ: «9#|£3tL&o o^t\ £^>|$A^>#4Ej3 «t tf/Xliffi 
m* s fE^?tL*o #^^ B B B coietS?*t^:^tt^^-dz:tt^»6^m (0 3 A£ XZf 3B) 
i:i>)ffiffl?ti, *S B B B £ Xlfctr-A fc*«ffiJL iff Lv^'POt Lt, i^Bt 
^fb->^xA(4ex*^@imb->^^A75^^ 19 , CLCi-C, ®^*t&R#Ml4#?£7gi6 1 2 2C 

o^tiwm-^tiSo i*L«xisi@wo»^ &#£g-r&£ 

[0 0 4 4] 

i <t> X H ~> X x A is J: tfife B B B £ coKIS "C^ifr 3 *U X 3& e - A t B B B £: <D&i?*m 

Mi^-t&o tff-i L^Mk LT> 5efiSl 0 2 O^SrCL^Xl^^-r- A £: <7)Bg^-C^gj$ -£ 

"C*J:Ho ^<Djfo<7)ffl i: LT, i«Xl->XrA«^, Xii 7- Afc J: 1 

0 2 <om.x *i®K<Dmmx~ : &m k xm\£~j»t i ^.tutj:^ 

iOfflS^gjtttefi&tf^SKJ: ^^T^it^^ iHKov^liB 3 A is X V s 3 B £#Jft 
[0 0 4 5 ] 

H3 Ali#HW^l£tfWfc«*>*#Sft«>£ifi3 0 03 BIAS 

3 AH^l^f^f 3 0 OOfi0Ii0-e2&>*K iit, MW<VM&±, *<D—&i)*m 
BB-C*$*LTv»a 0 Sfigl 0 2^f^Hl3 0 0Ji^eBa$ttTV>T> 1 0 
2^3o©#, x, y, zCf&oTSi?^J:9(:^oX^Jo (Sf) 30 
2<7>-b? bKJ: tjjfcS&l 0 xttUi&o-CSgaSl 0 2*&W)Z-e2>¥-lTi/ J ry h 
3 0 4 Kj&oTfgS&3*l<2> <k 7 tioT^S, ^/a 3 0 6 t <t JeSSf 1 0 2 

ylCi&oTSEBl 0 2 7 h 3 0 8 HT&oTfflft? *L4 J: 9 

K4oTJ3 »K 3 2 0 CJ: »9 5eiSt? 1 0 2 *«, zttfcj&oTjgfi&l 0 2 

7 h 3 1 2^f&oTf|i&?nS C4oTl/>4, CI <D&&m<7>ftM?) 1 O 
^T&oTjeSff 1 0 2 ^5^tjj?-^#Sft^<D^^^|ifi|«r> H 3 A J3 «t 3 B Kt* Ltz 

ffiift*8a3oocftjtTffiv»4ii:tsi!«iiiriigt*6, ^m^^^afi±>!& 

imtV^f Af:«t »9lftffietLfcieA«riEfll^raat$*4fci&, -I2:®^*?)^M3 0 

0 w&z ? a yvmx-sEm^mw 2 ti& 

[0 0 4 6 ] 
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0 2 (Hi) iiftFiL<ti> ft#JfcifctIft«>S&il3 o o (H3) ±fcEfis*i* (XfI4 
02). Cl^ffiiaS 1 0 2 JififtJO "tfy * • T > K • o**y h 

TgefiS-£T& Jr^o L < liHflMk->* x A 2 0 2 (02) #Mj£tL (X 

*14 0 4 ) , 5Efi|f±H#ib$tL-6 0 ttg&a^mfc «fc l9 5Ei&ff*®«Hfc->*x 

A fcoMfllfIKi S-£T*> J: ^ 0 mm^y^T-A^MM (1^4 0 4) f±#^vg* l 2 2 
<£>7&dlt£#v^ if^^^O^^i^/Xli^S (X*I4 1 6) 0*U5e (Xfl4 1 8) 
Wrteti&o ftct, ®W'>^fA 2 0 2 14, 3M§ B B B £ J:TO/M§ H H B <7)ct &ig:£ftt*£ 

n+oGLwmi- * t < \mmtv*7-i*K£. ^lemsa-i* (x*i4 0 6) <, o^-c% ®$ 
<k v- t, ^ a (4fei&si^ ^^STj^^iii-^ t k ta s o &m&&)%iBBmzm. 2 

*LfcteS£#iJffl LT, J: 5eSS£ 1 0 2XitKU^m^l 1 6^Hj?tL 

, &m&M&&*WM2 titzXl&id- & tm±K&&2it& «fc •5g^Xt4tem&a6S*L& 
(X*I4 0 8) o ftfc&if£lftilS B B B t4ov>-e, X^ill 14 (Hi) frb<DXm.¥ 

-A l 2 0 (Hi) J: «9 J8UI*3*ia (XfI4 10) » XlWfcaJSl 16 (Hi) liffltt 
3*i/ci£ B B B 50>ibO[l]#T£4fcmL (X*I4 1 2) , *<0*£, *ftm**LfclHl#f^^ — >-**ea« 
£*t, isJOVXtt^Sfrfco &.<Dm&&ij£&*&:W&:tbL (X 

g4 14) , «ffi$tLfc^T^ISS^iait«*L, H*r/<*->*<SB*3*U J3«fc 

t>VX(4fr#r£tL& S-ChK^n-fe^SUiU *$<9:iI£ft&o ilf, HI #t |4 1 

j£ix<omflm^m*f fc*§ B B B o##£*Brr& j^*sa«?ni«f<^R«rffMBi-t-«>j» 

10 0 4 7] 

Mfc, m/J^ H H H ^m^lJi^(7)laIffJ4l&^^->^M-rs^J*MLT. *SH*fffi«»^ 

>xtt»*^^->^2!f-^v»Ta[a*iea»cov» , r*ai*ff^ (1^420) <> 

+#&^ B B B J&SI43Mft&j£fi#H*£^i!rf £ 0 , 5£4*ilSlllfcfi*«*«fe*lfr 

[0 0 4 8] 

H5 i**&w<D^m.'efiim-£iitz®<DM:fcM5 0 o^M^Ltv>So ::t, 15 

36^yv-h506>O s x - y&m^ffi5 0 2 <D 2 0(7)^T- A fcJfcHS *LTi/>&o £ 
<T)-?V- h 5 0 6 I4flj£fc LTMoAJg-tHfcStttf-f *£oT, Z.<r>~fV 

- MiXltkr- A 5 0 4K#L^E&®T*#t;<DM^£l£Wt&K&jt£«C:£:^T~§ 
So £Ox - ytltl5 0 2 ttXjfcfcT- A 5 0 4 A3 J: M?|5 1 0 

h 5 0 6 *$LW$kib-fz><r>K®im-rz> ^t^-e#*o F 5 0 6 i4Xjj£tr~A 5 

0 4 t(7>5liS-C@eio]?-*SC:i:* 5 -C§, ftoT, Jt5 1 2 jS.fctfXjgie-A 5 0 4 *<»jft 
£*l&;*5 1 2rt<a?t£ltti£ B B B £t&Sy^£££rt s -e££o -ElWStLfcXiRfiJfcmSf 5 1 0 

[0 0 4 9] 
1 

14, 15 ^##15 0 0 £fflv>, in-sit u -C£A,tf< Rti&frhVXML 

mffi*m&Ltzm-o^xmw-fz>o H6 t4Hs c^t^^^^J^ffl^-c 1 

>y;i/*>^#fcXia@«f»iSB«6 0 o«r*LT^4. 7>f ^D/^f-jfetJ: ^t'W- b 

5 0 6^51 Vf— AOjefiSfcfi*«ff*J*L, "/U- h 5 0 6 4»0*S B B B £ X$l fc? 
-A 5 0 4 tKJ: «K 1. 8 AoUflftJRoXjSiPlffs&HISSSSii^o 

[0 0 5 0] 

^-f** (Greiner) 1 5 3 GJtT'U- h 5 0 6<0 1 o<7)PS*|5(?)^ 5 1 2 1*3 K/* 
57^*0 (HAMPTON RESEARCHES) SriifcLfco 

6 Omg/M 1 'J Vf-A^jlS (SIGMA CHEMI CALCORPtIS) 0 
. lMft»tb')fA*lrMi^fc6-iO%NaCl (Sigma) ilitff)! 
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4 * 

: lfi-g-jlft (pH = 4. 8) 400nl ^ftALt, Z.<0-?)s- Y 5 0 6 *fflh&"»fcllUE 

s*, ±ibi : im i &miBL<o7ki&frm*&ft5 1 2o/agscis*3ipj^**: (coax) 0 

^® (#5)2 OtJ) T»0W*tLfctC4, '/I'- h 5 0 6 ©2o^5 1 2 K&jl&lg 
[0 0 5 1 1 

Xj&bf-A 5 0 4 i:»t4^I^- h 5 0 6<7>@fift£, ilHH«tS^?*S;ti:J: «9 
^v»-rlW««J**Hfii-*fc*»-^'W- h 5 0 6JtfcEflS3-£fcy- Kt— :/ ( 1 
e a d t a p e) *&«>X*0*TfcJ: Sffofc. l^M(OX^IM^tS#?t5 1 
2WT0. 5mmOPH»"Cfrofc. i^)*Kt*^TJi, 30(7)^^itt„ ^ 
{±4®. of l?7t<75#PH-ei *3£3*fco 3 ^<r)-X<r> 1 o^£> ©if?* y h5&«fli&3 

[0 0 5 2 ] 

0»ft* f Biff *U £©B^<^- >J±4 A- 5 AJM***'£»£: Lfc 
i£tfcifcSl6 0 2 (B6) ©ittKlTV'fc. t©4-5Aff*li*-e^<^77-f 

Ufflat*i*1?a*l.fc^t, ^<£> T J ^^l**^?) < > 2. 2 5mmtiffit4yi"- h 

4i*3fc©fi*> i n-s i t ut'J Vf -Alg^lbo 1 . 8 AtS4@Df*lHSt4 

H«f*«^<lH*F3*t-r^ I^litr-Axh^/l 2 6 (0 1) O&Sfc <£& «b<^-C2b&o 
[0 0 5 3] 

i(MB3£«oWlfc**Uife-*-* iti'-Cl «fc ? o 
[0 0 5 4] 

*|&9j«>:friSc*5J:0 J §£tt»i i n-s i t u T~ 5^ <™£b b bB<^SE * 

[0 0 5 5 ] 
[0 0 5 6] 

jm.±offi3U ia®*5 j: cr^NiMtt^no^s uv>«4r*-r a**>#jbiu 

kZmffiZti&^Z-C&Zo S*#TJb*itf, *3&9!**<&ftiiN 2fe#tt#9W*& 
Mt&ut>5:<, 11^^(011, fl»jt, #J^fciffc : IM*'fkL*:»3> awe*. 

WR* J: Ef##*Hv>T*fMfcL - fc^ffiT?* * 7 o CiKffi«tfc^#Wtt 
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* ■ 

[HI] 

[B3] 

[@4] 

°[H5] 
[H6] 

B9 5 LT»fc*lfcX*E*fBI"e**. 
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